In the context of arsenic contamination of groundwater in Bangladesh, this paper analyses rural people's preferences for arsenic-free drinking water options. A particular focus is on rural households' willingness to pay for piped water supply which can provide a sustainable solution to the arsenic problem, and how the preference for piped water supply compares with that for various other household/community-based arsenic mitigation technologies. The analysis is based on data collected in a survey of over 2700 households in rural Bangladesh. Six arsenic mitigation technologies were selected for the study: three-kolshi (pitcher) method, activated alumina method (household-based and community-based), dugwell, pond sand filter and deep tubewell (handpump). The survey results indicate that, after taking into consideration the initial and recurring costs, convenience, associated risks and the advantages and disadvantages of each selected technology, the preference of the rural people is overwhelmingly in favor of deep tubewells, followed by the three-kolshi method. The analysis reveals a strong demand for piped water in both arsenic-affected and arsenic-free rural areas, and scope of adequate cost recovery.
INTRODUCTION
Arsenic contamination of the groundwater has been detected in 59 of the 64 districts, and 249 of the nation's 463 sub-districts. Estimates suggest that about a quarter of the 6 -8 million tubewells in Bangladesh may contain arsenic levels of more than 50 ppb (parts per billion) or 0.05 mg/l, the national standard for drinking water set by the Government of Bangladesh. A much higher proportion of tubewells would be violating the current WHO guideline for the maximum permissible level of arsenic in drinking water of 10 ppb or 0.01 mg/l (see Ahmed & Ahmed 2002; British Geological Society & Mott MacDonald, 2000; Caldwell et al., 2003) .
to assess whether the technology is effective (see, for example, BAMWSP, DFID & WaterAid Bangladesh 2001; BRAC 2000) and the hydrological properties of alternate sources of water and their potential to become contaminated in the future. The economic and institutional issues of propagating new technologies and approaches to ensure household access to safe drinking water have largely been ignored. Little effort has been made to understand people's preferences for arsenic-free drinking water and whether they are willing to share the costs of more robust and sustainable 2 solutions, such as rural piped water supply.
Studies so far have largely ignored the potential of local piped water systems to provide a sustainable solution to the arsenic problem. It has been assumed that piped water networks are expensive to set up and that communities may not be willing and able to meet the capital and recurring costs of such schemes. It is also believed that network systems introduce an element of monopoly and would require greater public intervention to regulate and manage these schemes.
These factors may have contributed to the limited appeal of this technology. In contrast, it is believed that tubewells do not need to be managed by public institutions as households and communities can access this technology directly from the 
FIELD STUDY
The fact that household preferences among arsenic mitigation technologies have not received due attention in the past research on arsenic problems in Bangladesh provided motivation for undertaking a major study on this aspect in 2 Sutherland et al. (2001) note that the sustainability of arsenic mitigation technologies is not just a function of the inherent robustness of the technology and of the treatment process used, but a function also of the infrastructure and support services available to the users of the technologies. If a technology has very little requirement of spare parts or reagents, then it may be sustainable. If a technology needs a constant supply of reagents and spare parts, this need not make it unsustainable, so long as the support services for the technologies are local and effective. Drawing on this observation of Sutherland and associates, it seems reasonable to argue that in regard to sustainability, piped water supply has an edge over arsenic removal technologies, because piped water supply schemes can easily procure support services, whereas setting up a system of support services for arsenic removal technologies may be difficult.
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There is a presumption by many donors that network systems which have a monopoly element need public regulation and that in countries that have weak governments, public regulation usually leads to public service provision, i.e. the departments of public and health engineering (PHEDs) will argue that they are best positioned to deliver the network systems. In this political context, the donors suggest that it is best to use tubewells that are private goods delivered through a competitive market. No PHED can suggest that they are better able to deliver goods that the market can deliver directly to households. But, this does not mean that no public regulation is required. While the market can deliver tubewells, public regulation is still needed; not of the delivery process but of the water quality. In fact, the arsenic contamination was not picked up earlier because it was assumed that having privatized the delivery process -tubewells to households in a very competitive market of tubewell producers -there was no need for public oversight. What was forgotten is that water quality monitoring of the water source required public intervention even though the delivery process did not. The most critical aspect of a contingent valuation study is the design of the survey instrument (questionnaire). To ensure that meaningful, realistic and plausible scenarios were constructed, and biases commonly associated with contingent valuation studies are minimized, focus group discussions were held in some rural areas before the preliminary questionnaire was designed. The draft questionnaire was pre-tested in villages of the three districts covered in the study and refined. The questionnaire was revised after three rounds of pre-testing. After final revisions, the questionnaire was translated into the local language and pre-tested once again before being fielded.
This process of designing and pre-testing the questionnaire took about six months.
Split sampling
In the study, a closed-ended question format 7 was used for eliciting rural households' willingness to pay for piped water (see Annex A). As is common among studies using the closed-ended question format, this question format was coupled with split sampling. The total sample for the arsenic-affected (sample) area was divided into five subsamples. Similarly, the total sample for the arsenic-free (control) area was divided into five sub-samples. Five different charges for public standposts and domestic connections were quoted (during the interview) in five different sub-samples (explained in Ahmad et al. (2005) ), and then the respondent was asked to make a choice between a public standpost or a domestic connection.
A third choice was to reject both and to continue to depend on present sources of water.
The quoted piped water charges varied considerably across the different sub-samples. The quoted monthly payment towards O&M (operation and maintenance) for a public standpost ranged from Taka (Tk) 10 per month in the first sub-sample to Tk 50 per month in the fifth subsample, while that for a domestic connection ranged from 5
For discussion on the contingent valuation methodology, see Mitchell & Carson (1989) , Bjornstad & Khan (1996) and Garrod & Willis (1999) , among others. There have been a large number of studies in which the contingent valuation methodology has been applied to assess demand for improved water supply in rural areas of developing countries (see, for example, Briscoe et al. 1990; Whittington et al. 1990; Singh et al. 1993) . A number of studies have applied the contingent valuation methodology to the value of groundwater quality (see, for example, Bergstrom et al. 2001) . This is the first application of the contingent valuation methodology in the context of the arsenic contamination of groundwater.
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Within each district, three thanas severely affected by arsenic were selected for the study (a thana is an administrative unit below the sub-districts). Five villages were randomly selected in each identified thana and 53-55 households randomly selected in each selected village.
7
In the open-ended elicitation method, the respondent is asked to state the highest sum he/she is willing to pay. In the closed-ended referendum type elicitation method, the respondent is asked whether or not he/she would be willing to pay a particular amount for the good being valued. The advantage of a closed-ended question format is that it is convenient for the respondent to weigh the suggested price options, especially since the good is not available in the market. A more compelling reason for using the closed-ended question format is that it is better able to control for strategic bias in the responses. in the first sub-sample to Tk 1000 in the fifth sub-sample for a public standpost, and Tk 500 to Tk 3000 (first to fifth subsample) for a domestic connection 8 .
In the first sub-sample, the charges quoted were lower than the estimated costs of piped water supply. In the fifth sub-sample, the charges quoted were higher than the estimated costs. only 4%. Thus, while the majority were aware of the arsenic problem, awareness levels of the likely effects on their health were found to be low.
The lack of awareness of the serious health effects of consuming arsenic-contaminated water in the arsenicaffected areas suggests that there is a low risk perception of arsenicosis and the dangers of the presence of arsenic in the water in general, though this is difficult to assess directly from the study. The results of the statistical analysis of willingness to pay support this inference.
Roughly 58% of the households in the sample area reported that the tubewell owned by or accessible to them had been tested for arsenic. In the control area, less than 1% of the households reported such a test. This indicates that, while the majority of tubewells in the arsenic-affected areas had been tested, a significant proportion still remained to be covered.
The survey results reflect a marked inter-district variation in the level of contamination. Of the tested tubewells in Chandpur (reported by households in the survey), over 90% had been found to be arseniccontaminated. The proportion was much lower in the arsenic-affected areas of Chapai Nawabganj (23%) and Barisal (41%). In the sample area as a whole, 61% of the tested tubewells had been found to be contaminated with arsenic.
About 35% of the households in the sample area had directly encountered the problem of arsenic contamination. About 59% of these households (approximately 20% of the total sample) had shifted to alternate safe sources, mainly public deep tubewells. However, the remaining 41% (about 15% of the total sample) were continuing to use tubewells that were known to be arsenic contaminated primarily because there was no suitable alternate source (as reported by the respondents). One percent of the respondents said that they had not shifted to a safer source because they were unconcerned about the consequences of arsenic poisoning.
As noted above, about 20% of the households covered in the survey had shifted to alternate safe sources for drinking water because of arsenic contamination; for the majority this meant a switch from domestic to public tubewells. This made it necessary for such households to walk long distances to collect drinking water. Taking together all the households who had shifted their drinking water source due to arsenic contamination during three years prior to the survey, the average distance travelled by 8 The capital cost contributions quoted in the interview implicitly assumed that the beneficiary households would pay at least 10% of the capital cost of piped water supply schemes. them for collection of drinking water went up from 84 feet to 556 feet. The average time spent increased from 9 min to 27 min, requiring the households to spend on average an additional 18 min every day for the collection of drinking water. About 2.5% of the surveyed households in arsenicaffected areas (or about one-tenth of the households who had changed their drinking water source due to arsenic contamination) were using pond or tank water for drinking.
Most of them were boiling pond/tank water to make it suitable for drinking. The survey data reveal that, based on considerations of convenience (disregarding capital and recurring costs), the dominant preference was for community-based technologies.
HOUSEHOLD PREFERENCES AMONG ARSENIC MITIGATION TECHNOLOGIES
About 72% of respondents preferred a community-based technology while 28% opted for household-based
On the choice between a technology that purifies arsenic-contaminated tubewell water (e.g. three-kolshi method) versus a technology that makes use of an alternate source of safe water (e.g. deep tubewell), based on a consideration of the risks associated with each technology, the preference was to a certain extent in favor of the latter.
About 56% of the respondents preferred alternate safe water sources to a technology that purifies arsenic-contaminated tubewell water.
When respondents were asked to choose from the six technologies after taking into consideration the capital and recurring costs, convenience, associated risks and the advantages and disadvantages of each technology, about 76% expressed a willingness to pay for and use one or more of these technologies. The overwhelming preference was for deep tubewells -the most preferred option for 1331 out of 1854 respondents (72%) (see Table 1 ). The three-kolshi method was the second most preferred option, with 291 (16%) ranking it first and another 490 (26%) ranking it second. Dugwells and pond sand filters were given low preference in the ranking of technologies.
Deep tubewells were the preferred method both among those who had used or were currently using them as well as among households that had not used any of the six selected technologies. Arsenic removal units were not the method of choice even among the respondents who had used or were using them. Only 3 of the 20 respondents who had used or were using the three-kolshi method, opted for this method as a first choice and 1 ranked it as a second choice. Similarly, none of the 5 respondents who had experience of using the activated alumina method ranked this technology as a first preference and 2 ranked it second. Thus, the survey results suggest that deep tubewells are preferred by households to the three-kolshi technology or equipment based on activated alumina technology.
Comparative analysis of technology preferences of poor and non-poor households brings out that the preferences of the two categories were considerably similar (Table 2 ). In both categories of households, the dominant preference was for deep tubewells, followed by the three-kolshi method.
One interesting, noticeable difference between the preferences of poor and non-poor households is that the respondents belonging to non-poor households had a stronger preference for the household-based activated alumina technology than the community-based activated alumina technology, while the converse was true for the respondents belonging to poor households. 10 The finding that rural households prefer community-based arsenic mitigation technologies to household-based ones lends support to earlier studies on the subject. According to one report, "Some stakeholders have expressed doubts about the viability of 'household' arsenic units, and have suggested that 'community' arsenic removal units are preferable. They note the difficulties associated with persuading millions of households to use arsenic removal units and ensuring that they are used reliably, and the advantages of centralized operation and maintenance, including arsenic testing, by trained caretakers"
(WSP-SA 2000, p 14). It should be noted that, from the point of view of a typical household, arsenic mitigation technologies are new, and hence risky. A household will, therefore, probably have a lower preference for household-based technologies since this involves individual risk. Community-based technologies involving community efforts and shared risks would have greater appeal.
DEMAND FOR PIPED WATER
The survey results indicate that respondents perceived a number of advantages in a piped water supply system. In the sample area, about 60% of the respondents felt that piped water supply systems would deliver clean water (referring to the physical properties of water, such as being free from excess iron), 47% felt that it would be good for health and 48% felt that it would be convenient 11 . The perceived advantages of piped water supply systems in the control area were largely similar. About 85% felt that a piped water supply system would provide clean water, 46% felt that it would be good for health and 37% felt that it would be convenient. A related question regarding the advantages of having a domestic piped water connection was asked. Not surprisingly, convenience was perceived to be the main advantage by more than 70% of the respondents in the sample and control areas.
The quantity of water available did not emerge as a major issue underlying the demand for piped water in rural households, as only a small proportion of the respondents were dissatisfied with the quantity of water currently being accessed. Rather, water quality and convenience were perceived to be the main advantages of piped water.
A multinomial logit model was applied to the survey data to analyze econometrically household preferences for piped water supply (see Figure 1 ) and derive estimates of average willingness to pay for such a service in the sample and control areas, and among poor and non-poor households.
The results of the analysis indicate that the demand for piped water in the arsenic-affected areas increases with income and declines with an increase in the charges for a piped water supply 12 . The results also indicate that the higher the awareness and concern for arsenic contamination (measured by an arsenic score constructed from responses to nine arsenic-related questions, applying principal component analysis), the greater is the inclination to opt for piped water supply. Considerations of convenience and benefits to health were found to be significant factors influencing household demand for piped water. Education (above Class X) also increases the demand for a domestic piped water connection. Further, households where the head was a farmer or in business or service were relatively more inclined to opt for piped water supply than households where the head was an agricultural laborer or engaged in other types of manual work. Note: Figs. in brackets are percentages (out of the 1854 households that reported their preferences in terms of ranking the technologies).
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The question asked in the survey was: "In your opinion, what is the advantage of piped water supply?" Five possible answers were listed: (1) no advantage at all, (2) clean water, (3) better for health, (4) more convenient, and (5) other advantages. The replies given by the respondents were recorded, making allowances for multiple responses. In a number of cases, the respondents went beyond the pre-selected list. Thus, responses included: "We can get arsenic-free water/we can get safe water/we can get germ-free water", "we shall get water good for drinking" and "we can get rid of disease". The results for the control (arsenic-free) area were similar to those for the sample area. Household income and the cost of the service were important factors influencing the demand for piped water. As in the sample area, the convenience of piped water supply significantly influenced household demand for piped water in the control area.
Willingness to pay for capital and recurring costs
In the arsenic-affected sample area, the estimated average willingness to pay for the initial capital cost was Tk 960 for standposts and Tk 1787 for domestic connections. The monthly estimated average willingness to pay towards recurring costs was Tk 51 and Tk 87 respectively (see Table 3 ).
The estimated average willingness to pay of poor households (monthly household income less than Tk 3600) was Tk 44 per month, plus an initial payment of Tk 838 for public standposts and Tk 68 per month plus an initial payment of Tk 1401 for a domestic connection. As expected, the estimated willingness to pay for non-poor households was significantly higher (Table 3 ). The non-poor households were, on average, willing to pay Tk 59 per month for a standpost and Tk 112 per month for a domestic connection. They were willing to contribute Tk 1119 towards the capital cost of a standpost and Tk 2318 towards the capital cost of a domestic connection.
In the sample area, the average willingness to pay of households more than covers the actual O&M costs of piped water supply (based on cost estimates of on-going schemes in Bangladesh). The average willingness to pay for standposts was 46% higher than the actual O&M costs while for domestic connections the willingness to pay was 40% higher (Table 4) . Among poor households, the average willingness to pay for standposts exceeded the O&M costs by more than 26% and exceeded the actual cost by 10% for a domestic connection.
With regard to willingness to share the capital cost of piped water supply projects, the estimates of average willingness to pay for both poor and non-poor households of the sample area were more than 10% of the actual capital costs. The average for all households was 18% of the capital costs for standposts and 17% of the capital costs for a domestic connection. While poor households on average are willing to pay 16% of the capital cost of standposts and 13% of the capital cost of a domestic piped water connection, non-poor households are willing to pay 21% of the capital cost of standposts and 22% of the capital cost of a domestic connection.
In rural water supply projects in developing countries, the share of capital cost to be borne by the households is often set at 10% or so. India, for example, has implemented the largest government financed rural drinking water program under the Rajiv Gandhi National Drinking Water Program, targeting about 70 million people across 26 states, in which rural households are expected to cover 10% of the Indeed, the estimates of willingness to pay point to the possibility of recovering much more than 10% of the capital costs from the rural households.
The estimated willingness to pay for piped water in the arsenic-free (control) area was similar to that for the sample area (a little lower in the case of public standposts) (see Tables 3 and 4) . On average, the willingness to pay in the control area exceeded the actual O&M cost of piped water supply and was more than 10% of the capital cost of both public standposts and domestic connections, among both poor and non-poor households. Evidently, a strong demand for piped water supply exists not only in the arsenic-affected areas but also in the areas free from the arsenic problem.
Affordability of piped water systems
On average, rural households in the sample area were willing to pay about 1.1% of their monthly income towards Note: For the sample area, the estimated O&M costs are Tk 35 per month for a standpost and Tk 62 per month for a domestic connection. The estimated capital costs are Tk 10 500 per family for a domestic connection and Tk 5250 per family for a standpost. These cost estimates of piped water supply are based on cost information in respect of some on-going piped water supply projects in Bangladesh. For the control area, the cost estimates are lower, as this area does not include the coastal districts where the costs of piped water are relatively higher.
O&M charges for public standposts and about 1.9% of their monthly income towards O&M charges for a domestic piped water connection (see Table 3 ). With regard to willingness to pay for capital cost, on average, households in the sample area were willing to pay about 1.7% of their annual income as a one-time payment for a public standpost, and about 3.2% of their annual income for a domestic connection.
Average willingness to pay as a percentage of income in the control area was very close to that in the sample area.
For instance, households in the control area are, on average, willing to pay 1.0% of their monthly income towards O&M charges for public standposts and 2.0% of their monthly income towards O&M charages for a domestic connection.
The finding that the average willingness to pay is a very small percentage of the mean household income and is adequate to cover the recurring cost of piped water supply and the commonly stipulated share in the capital cost of such schemes indicates that piped water supply systems may well be affordable in many rural areas of Bangladesh.
The finding that the average WTP in the arsenic-affected area was quite similar to that in the arsenic-free area in absolute values, as a percentage of household income, and as a ratio to the actual supply cost is a bit surprising because concerns for arsenic should make households in the arsenicaffected area more willing to pay for piped water. Perhaps a more appropriate comparison is between the mean WTP in the arsenic-free area and that of those households in the arsenic-affected area who are relatively more aware of and concerned about the arsenic problem. When such a comparison is made, the average WTP is found to be higher in the arsenic-affected areas, but the difference is not large 13 .
It seems therefore that the demand for piped water in the arsenic-affected areas is not driven in a major way by considerations of arsenic contamination 14 . Rather, considerations of convenience appear to be a far more important factor driving the demand for piped water in both arsenic-affected and arsenic-free areas. This does not, however, limit the potentiality of piped water supply systems in providing a sustainable solution to the arsenic problem.
For, whatever the driving force, the households in the arsenic-affected area are very much interested in piped water supply systems and are willing to pay for them, and this would take care of the problem of arsenic contamination.
PIPED WATER SYSTEMS VERSUS ARSENIC MITIGATION TECHNOLOGIES: WHAT DO HOUSEHOLDS PREFER?
In the survey, respondents were asked to state their preference between piped water supply and their most preferred arsenic mitigation technology (out of the six selected for the study). The responses to this question clearly indicate that taking into account the costs and other aspects, the preference of the respondents was predominantly for piped water supply (about 89%) rather than other arsenic mitigation technologies (see Figure 2) . Even when the respondents were asked to make a comparison with the assumption that there would be an 80% capital subsidy on arsenic mitigation technologies, the proportion of respondents preferring piped water supply remained high (about 78%). There was a strong preference for piped water over arsenic mitigation technologies (90%) among respondents who had no experience of the technologies. However, the preference for piped water was almost equally strong among households who had used or were currently using arsenic mitigation technologies. About 90% of the households who had used the three-kolshi method or activated alumina technology, and about 80% of the households who 13 The difference is about Rs 9 per month for public standposts and about Rs 11 per month for domestic connections. The difference is found to be statistically significant in both cases. But it is only about 0.2% of the average income of households. It may be pointed out in this context that half of the control area households reside in relatively more developed areas than the sample area households, and the problem of high iron content in water is relatively higher in the control area (both factors tend to raise demand for piped water). If these two differences between sample and control areas are controlled for, the gap between willingness to pay for piped water between sample and control areas would be higher. See Ahmad et al. (2005) for further discussion on this point. 14 This is consistent with the finding of the survey that there is lack of awareness of the serious health effects of consuming arsenic-contaminated water in the arsenic-affected areas, which is suggestive of a low risk perception of arsenicosis.
had used deep tubewells, expressed preference for piped water over their most preferred arsenic mitigation technology.
THE ROAD AHEAD
The study offers important insights for policy makers on the broad parameters that may provide a framework for "Currently a number of arsenic mitigation technologies are being tried and tested by various agencies. The major technological options available will be explained to you, including the volume of water you can get in a day, capital cost of these technologies, operation and maintenance costs and their effectiveness. This will be followed by questions on whether you would like to use these technologies. We want to know your preference regarding the technologies.
"Please consider the alternate technological options.
Evaluate the merits and limitations, as well as the costs of these technologies carefully, because your assessment will help in developing right technologies for tackling the arsenic problem." Specially designed cards for the six selected technologies were then shown to the respondent. These cards for the six technologies, shown one by one, gave basic information on the different technologies selected for the study (whether the technology is household-based or community-based, whether the technology permits the household to use their current tubewell water or will it require them to shift to an alternate source, cost of each technology, one-time capital cost and annual O&M cost, and the advantages and disadvantages of each technology) and explained how much arsenic-free "safe" water could be obtained in a day.
Next, the respondents were asked to make a choice between household-based and community-based technologies (on grounds of convenience) and between technologies that permit use of existing tubewell water and those that involve shifting to an alternate source of water (on considerations of risks). The text is reproduced. "So far we have talked of arsenic mitigation technologies. As an alternative, piped water supply could be a longrun solution to the arsenic problem. Please answer the following questions carefully because it will help us in evaluating your preferences for piped water supply schemes and make suitable recommendations to the government. "The alternate piped water supply scheme could be based on surface water, and if that is not available it could be based on 'safe' ground water (given the availability of safe water sources in your village). In both cases, the scheme will provide water free from arsenic or bacteriological contamination. The inhabitants of the village can get private connection of piped water in the house or get piped water from public standposts. In this context, let me ask you some questions on the benefits of piped water supply."
Having asked the respondent questions about the perceived advantages of piped supply and the favoured agency for implementation and management of such schemes in the village, he/she was asked the following question to assess his/her willingness to pay for piped water (text reproduced).
"Let me now turn to the question of cost sharing. But, before that, I should give you some details of a piped water supply scheme for the village. Water will be supplied twice a day -for two hours in the morning and two hours in the evening. The pressure will be adequate to fully satisfy your need for drinking, cooking, bathing, washing, etc. The timings of the water supply will be reliable. For those opting for public standposts, one post will be shared by five/seven families. Each household opting for a public standpost will have a standpost within 60 yards from the house. Potable quality water will be supplied, free from arsenic and bacteriological contamination.
"The water supply scheme will be implemented and managed by the agency of your choice. You have a choice between a public standpost and a domestic connection.
Please bear in mind that I am not talking about an actual scheme being planned for your village, but about a possible scheme that could be implemented in future.
Public standpost
(a) In case you opt for a standpost, the capital cost you will have to contribute is Taka [200/400/600/800/1000] p (The capital cost has to be paid once only).
[Enumerator: please fill the allotted capital cost from the numbers given.] [Enumerator: please fill the allotted O&M cost from the numbers given.] Domestic connection (c) In case you opt for a domestic connection, the capital cost you will have to contribute is Taka 15 Households reporting that they could not afford the technologies were asked whether they would be willing to use arsenic mitigation technologies if they were subsidized by 25% or 50% (capital cost). Those who showed interest in using the technology with capital subsidy were then asked to indicate their most preferred and second most preferred technology.
[500/750/1000/2000/3000] p (The capital cost has to be paid once only).
[Enumerator: please fill the allotted capital cost from the numbers given.] 
The above expression gives the probability of kth item being chosen by individual i. In this equation, b is the vector of parameters (one vector corresponding to each choice) and X is the vector of income and socio-economic characteristics.
Y i is a random variable indicating the choice made.
A linear structure is assumed for the utility function underlying the model. Thus, the utility function of the ith respondent/household for the kth item may be written as
It is assumed further that the disturbance terms 1 ki are independent and identically distributed with Weibull distribution.
The estimation of the model is done by the maximum connection. Income of the household is denoted by y.
Arsenic awareness and concern is denoted by A. The vector s stands for all other socio-economic variables. The household will choose a domestic connection if U 2 is greater than U 0 and U 1 . The conditions under which the household will choose a standpost, or reject both standposts and domestic connections, can be similarly defined. It should be noted that, when U 2 is compared with U 0 , one is comparing the utility from a domestic connection adjusted for the monthly payment made with the utility from the conventional water source. Accordingly, the structure of equations specified is such that monthly charges for a standpost enters the equation for standpost and the monthly charges for a domestic connection enters the equation for domestic connection.
Though two charges were quoted to the respondents in the survey, one for capital cost and the other for O&M costs, these were combined into an equivalent monthly charge for the econometric analysis. The one-time payment for capital cost was converted into an equivalent monthly payment applying the interest rate, which was taken as 12% To calculate the average willingness to pay for sub-groups of households, for example poor and non-poor households or households belonging to a particular district, the average values of income and other socio-economic variables were computed, and equations (6) and (7) applied. This process yields the total amount that households were willing to pay per month. In the what the maximum he/she is willing to pay towards O&M cost).
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17 In 2001-2 when the survey was conducted, the rate of interest on deposits for two years or more with major banks in Bangladesh was 8 -9% per annum. The interest rate for agricultural lending in such banks was between 12-16% per annum. The mid-point of the range of interest rates, i.e. 12% per annum, was used to convert one-time capital cost payment into an equivalent monthly payment. Arguably, the correct interest rate to apply would vary among households, depending on their financial position and whether they would pay the initial capital cost out of their savings or would have to borrow money for this purpose. However, due to lack of data, this modification could not be introduced in the estimated model.
